Coinduction of GTP cyclohydrolase I and inducible NO synthase in rat osteoblasts during space flight: apoptotic and self-protective response?
The mechanism underlying space flight-induced osteopenia is unknown. In osteoblasts, the inducible nitric oxide (NO) synthase (iNOS) is involved in the early response to mechanical strain and induction of apoptosis. GTP cyclohydrolase I (GTPCH) is a key enzyme that is essential for iNOS activity. The coordinate expression of GTPCH prevents apoptosis that is induced by iNOS/NO. The purpose of this study was to investigate the effects of space flight on the expression of apoptotic/anti-apoptotic molecules iNOS and GTPCH in rat osteoblasts. Rat osteoblasts were cultured aboard a space shuttle and solubilized on the 4th and 5th days of the mission. The mRNA levels for iNOS and GTPCH in the flight cultures were increased to at least 120-fold and threefold higher than the ground (1 x g) controls, respectively. The amount of cellular DNA per flight culture vessel was 53% and 58% of the ground controls on the 4th and 5th days, respectively. However, the increasing rate of the DNA amount from the 4th to the 5th day was not different between the flight cultures and the ground controls. Morphologically, the cells grew in space as well as on the ground. Co-expression of GTPCH and iNOS may indicate a self-protective mode of action in osteoblasts against the harmful stress under microgravity.